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* NOTICES * 



JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2.**** shows the word which can not be translated. 
3.ln the drawings, any words are not translated. 

DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the lnvention]This invention is the hardening accelerator and cement composition for 
cement which promote cement paste, mortar, or setting hardening, and make early strength 
reveal in detail about the hardening accelerator of cement. 

It is used as rationalization of construction of a civil engineering and construction structure, 
early opening (road surface etc.), and early unmolding of a concrete secondary product. 

[0002] 

[Description of the Prior Art]Conventionally, although it will be revealed in age 28 days or, and 
91 days, it has taken about one week from several for the design strength of the concrete of a 
civil engineering and construction structure to turn into intensity which a mold is removed and 
can place the following concrete. It has taken about one week to make temporary opening 
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intensity of 3.5Ns/mm (flexural strength) reveal in the road. If the intensity which a mold is 
removed and can place the following concrete, or temporary opening intensity can be made to 
reveal early more, more economical and rational construction will be attained. Also in a 
concrete secondary product, since the manufacturing cycle of a product can be raised if the 
intensity which the time of steam curing can be shorter and can unmold can be revealed, 
economical and rational planning of production becomes possible. Since the manifestation 
description of the strength of concrete is influenced by temperature, the hardening accelerator 
of cement and cement with which especially winter reveals intensity at an early stage is 
needed. Although ultra high-early-strength Portland cement in which an intensity manifestation 
is quicker than high-early-strength cement was developed as One Day Cement in the Showa 
mid-40s and was JlS-ized for such a purpose, at the present, the actual condition is not 
manufactured except for one company. 



[0003] 

[Problem(s) to be Solved by the lnvention]Many inorganic compounds and organic compounds 
are known as a hardening accelerator of cement. A chloride, nitrates and nitrite salt, such as a 
calcium chloride classic as an inorganic compound, As an accelerating agent more powerful 
than a hardening accelerator, carbonate, bicarbonate, a silicate, an aluminate, etc. of the 
alkaline metal are known [ aluminium compounds, such as high sulfate, sulfite salt and alum of 
solubility, and alunite, thiosulfate salt, / a thiocyanate, chromate salt ]. As an organic 
compound, formate, acetate, and an amino acid compound are known and triethanolamine is 
known as an accelerating agent. However, although these hardening accelerators demonstrate 
an appropriate effect to ordinary portland cement, To high-early-strength Portland cement 
whose hydration reaction speed is quicker than ordinary portland cement, it may be effective 
with the brand, or completely may not be, and has technical problems -- early strength may fall 
further. It also has the technical problem that it inclines toward the effect of one of hardening 
accelerators, and a synergistic effect cannot be found out even if it combines two or more 
hardening accelerators. Although the method of on the other hand using slaked lime for early 
unmolding of precast concrete which carries out steam curing is already proposed (JP,57- 
1 186,B), This method molds into cement the concrete which added insoluble anhydrous 
gypsum, slaked lime, and/or soft-burned quicklime, Steam curing is carried out at a 
temperature higher 35-55 ** than temperature of mixed concrete, it says that unmolding 
intensity is obtained for a short time, and there is no statement to which it is supposed that a 
synergistic hardening promotion operation can be attained by concomitant use with slaked lime 
and a hardening accelerator specific also in a hardening accelerator. As a result of inquiring 
wholeheartedly as a purpose of providing the hardening accelerator of the cement which 
demonstrates the hardening promotion operation stable regardless of the kind and brand of 
cement, this invention person does the knowledge of the ability to attain by combining the 
specific component in an a large number hardening accelerator, and came to complete this 
invention. 
[0004] 

[Means for Solving the Problem]This invention is more than a kind a hardening accelerator 
selected from slaked lime, thiosulfate salt and formate, a nitrate, and nitrite salt contained at 
least, and Namely, slaked lime, It is this hardening accelerator selected from thiosulfate salt, 
formate, a nitrate, and nitrite salt that sets a blending ratio more than a kind to 97 / 3 - 5/95 
with a mass ratio at least. It is a cement composition blending said hardening accelerator to 
cement 100 mass part so that it may become 0.2 to 10 mass part. 
[0005] 

[Embodiment of the lnvention]Hereafter, this invention is explained in detail. 
[0006]Although it is not limited, even if especially slaked lime of this invention could make 



quicklime (the main ingredients are the oxidation-ized calcium CaO) digest and contains some 
impurities (the main ingredients are calcium hydroxide Ca(OH) 2 ), it is usable. The thing which 

made the expansive additive of marketing containing calcined dolomite and free lime (f-CaO) 
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digest may be used. Although more than Blaine's specific surface area (JIS R5201) [ of 3000 
cm ]/g equivalent to cement may be sufficient as the fineness of slaked lime of this invention, 

since the finer one shows a hardening promotion operation more, more than its 5000-cm /g is 
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preferred, and more than its 6000-cm /g is more preferred. 

[0007]As a hardening accelerator used together with slaked lime of this invention, it is 
thiosulfate salt, formate, a nitrate, and nitrite salt, and is the alkaline earth metal salt of the 
alkali metal salt of these sodium and potassium and calcium, and magnesium. In particular 
these are not limited and can use what is generally marketed as industrial use. Said four kinds 
of setting accelerators show the hardening promotion operation which used together with 
slaked lime and was stabilized synergistically, and in the combination of only thiosulfate salt, 
formate, a nitrate, and nitrite salt (henceforth thiosulfate salt etc.), a synergistic effect is not 
acquired without using together with slaked lime. In combination, such as slaked lime of this 
invention, and thiosulfate salt, the grade of a synergistic effect changes also with kinds, such 
as thiosulfate salt, and a difference is shown by alkali metal salt and alkaline earth metal salt. 
Although the elongation of long age strength shows the tendency stopped although, as for 
alkali metal salt, early strength becomes high rather than alkaline earth metal salt, and it 
becomes lower [ alkaline earth metal salt / early strength ], the elongation of long age strength 
shows the tendency which is not checked. As mentioned above, in this invention, desirable 
combination can be chosen by whether early age strength is thought as important or long age 
strength is thought as important. 

[0008]ln the hardening accelerator of this invention, as for slaked lime and blending ratios, 
such as thiosulfate salt (as anhydrous salt), 97 / 3 - 5/95 are preferred at a mass ratio, and it is 
preferred that 0.2-10 mass-part combination is carried out to cement 100 mass part, since the 
synergistic stimulation effect will become small if there is much slaked lime, there are little 
thiosulfate salt etc., or there is little slaked lime and thiosulfate salt etc. increase more than this 
blending ratio -- more -- desirable -- 96 / 4 - 10/90 -- it is 95 / 5 - 20/80 still more preferably. 
[0009]lf the addition [ on ordinary temperature care of health and as opposed to cement 100 
mass part in the hardening accelerator of this invention ] of a facilitatory effect is small in 0.2 or 
less mass parts and ten mass parts are exceeded, since strong elongation is suppressed 
more, it is not desirable. Also in [ when carrying out steam curing, if unmolding intensity is hard 
to be obtained at an early stage and ten mass parts are exceeded, by less than 0.2 mass 
parts, intensity does not fall greatly at the time of unmolding, but the elongation of subsequent 
intensity is checked, and ] which curing method, It is 0.5 to 8 mass part preferably, and is one 



to 6 mass part more preferably. 

[0010]ln this invention, the kind of cement to be used, Although not limited in particular, 
ordinary portland cement, high-early-strength Portland cement, Super-high early strength 
Portland cement, moderate heat Portland cement, white portland cement, It is blended cement, 
such as various portland cement, such as sulfate resisting Portland cement and low heat 
generation portland cement, and shaft furnace slag cement, fly ash cement, and pozzolanic 
cement, etc., and early strength shows the tendency which becomes high like high cement of a 
hydraulic property. 

[001 1]ln this invention, a common water reducing agent, a high-range water reducing agent, 
and high-performance AE water-reducing agents, such as a ligninsulfonic acid salt system, a 
polyol system, a hydroxy acid salt system, are also used. Especially, high-range water 
reducing agents, such as a poly alkyl allyl sulfonate series with a large water reducing rate and 
a melamine resin sulfonate series, and the high-performance AE water-reducing agent of a 
polycarboxylate system are preferred. 

[001 2]ln this invention, in order to high-intensity-ize the strength of concrete more, the high 
intensity chemical admixture which uses as the main ingredients active silica, such as the high 
intensity chemical admixture, silica fume and metakaolin which use gypsum fibrosum as the 
main ingredients, and fly ash which classified in 20 microns or less, can be used together. In 
order to reduce a crack and to manufacture chemical prestressed concrete, a commercial 
expansive additive can also be used together. 

[001 3]ln this invention, although the directions in particular for a hardening accelerator are not 
limited, (1) The method of adding what mixed thiosulfate salt etc. with the ground slaked lime, 
when kneading concrete, (2) What was suspended to the method and (3) mixing water which 
add what mixed and ground both when kneading concrete, and was made into the slurry 
regime can be supplied when kneading concrete. Especially, when a hardening promotion 
operation is made to promote and the handling nature of measuring or the injection to a mixer 
is taken into consideration, the method of supplying what was suspended by the concentration 
which neither slaked lime nor thiosulfate salt divides into some mixing water, and was made 
into the slurry regime, when kneading concrete is more preferred. 

[0014]ln this invention, it can face adding to concrete and kneading, and a special method is 
unnecessary, it can use the usual mixer, can supply a hardening accelerator to a mixer 
together with other concrete materials, and can knead it by the usual mixing time. 
[0015] 

[Example]Hereafter, although an example explains this invention in detail, it is not restricted to 
these. 

[001 6]A kind and blending ratios, such as slaked lime and thiosulfate salt, were changed into 
mortar of the high-early-strength Portland cement 700g of example 1 marketing, the river sand 



1 120g from Niigata Mimekawa, the water 200g, and 10 g of high-range water reducing agent 
undiluted solutions (poly alkyl allyl sulfonate series) to cement 100 mass part, and it added. By 
powdered voice, it mixed lightly with cement, outside rate addition (it replaces with sand and 
adds) was carried out to it, and slaked lime, thiosulfate salt, etc. were kneaded with it. The 
kneaded mortar measured intensity on the 28th with age one day (1) when standard curing 
was molded and carried out to 4x4x16-cm 3 ream mold (2). Mortar's kneading, molding of a 
test piece, and the measuring method of compressive strength were based on the physical-test 
method of cement by JIS R 5201 . Slaked lime, combination of thiosulfate salt etc., and a 
measurement result are shown in Table 1, Table 2, and Table 3. 
[001 7]"Material of construction" 

"Slaked lime" : The thing which made gas baking quicklime digest, Ca. (OH) The content of 2 
98 mass %A-1 :. Blaine's specific surface area [ of 3200 cm ]/gA-2:Blaine's specific surface 
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area [ of 51 10 cm ]/gA-3: Blaine's specific surface area [ of 6090 cm ]/gA-4: Blaine's specific 
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surface area [ of 81 20 cm ]/g "thiosulfate salt etc." 

B: anhydrous sodium subsulfite and industrial use commercial item C: -- formic acid calcium, 
an industrial use commercial item Dxalcium nitrate, industrial use commercial item E:sodium 
nitrate, industrial use commercial item Fxalcium nitrite, reagent G:potassium aluminate, and 
industrial use commercial item (comparative example) 

H: Magnesium sulfate, an industrial use commercial item (comparative example) 
"The brand of cement" 

a: a company high-early-strength-Portland-cement b:b high-early-strength-Portland-cement c:c 
high-early-strength-Portland-cement d:d high-early-strength-Portland-cement e:a ordinary 
Portland cement [0018] 
[Table 1] 



mm 

No. 








(N/mm2) 


mm 








WSp28B 


1-1 


a 






- 


25. 9 


92.1 


vasm 


1-2 


a 




C 100 


3 


30, 1 


88.3 




1-3 


a 


A-3 5 


C 95 


3 


32. 8 


89.1 


mmm 


1-4 


a 


A-3 10 


C 90 


3 


36. 7 


89.9 


mmm 


1-5 


a 


A-3 20 


! C 80 


3 


40. 3 


93.9 


mmm 


1.6 


a 


A-3 50 


1 C 50 


3 


45. 1 


94,7 


mmm 


1-7 


a 


A-3 80 


C 20 


3 


45. 8 


95.3 


mmm 


1-8 


a 


A-3 90 


C 10 


3 


41. 3 


94.6 


mmm 


1-9 


a 


A-3 95 


C 5 


3 


38. 7 


94.2 


mmm 


1-10 


a 


A-3 96 


C 4 


3 


35. 1 


93.5 


mmm 


1-11 


a 


A-3 97 


C 3 


3 


33. 0 


91.2 


mmm 


1-12 


a 


A-3 100 




3 


30. 9 


89.0 




143 


a 




B 100 


3 


32. 8 


76. 3 




1-14 


a 


A-3 5 


B 95 


3 


34. 7 


79.4 


mmm 


1-15 


a 


A-3 10 


B 90 


3 


38.4 


81.3 


mmm 


1-16 


a 


A-3 20 


B 80 


3 


42.2 


82.5 


mmm 


1-17 


a 


A-3 50 


B 50 


3 


48.8 


83,9 


mmm 


1-18 


a 


A-3 80 


B 20 


3 


47. 1 


85.7 


mmm 


1-19 


a 


A-3 90 


B 10 


3 


44.8 


87.2 


mmm 


1-20 


a 


A-3 95 


B 5 


3 


40.9 


90.3 


mmm 


1-21 


a 


A-3 96 


B 4 


3 


38,3 


90.8 


mmm 


1-22 


a 


A-3 97 


B 3 


3 


34. 1 


91.3 


mmm 



[0019] 
[Table 2] 



mm 












No. 


#5ffi 






mm 


(N/mm2) 
















Wip28 0 




2-1 


a 




D 100 


3 


29. 8 


90.1 




2-2 


a 




E 100 


3 


31. 8 


75.4 




2-3 


a 


A-3 5 


D 95 


3 


32,9 


90.8 


mmm 


2-4 


a 


A-3 10 


E 90 


3 


36.4 


77,1 


mmm 


2-5 


a 


A-3 20 


D 80 


3 


41.2 


92.7 


mmm 


2-6 


a 


A-3 50 


E 50 


3 


42.9 


79,3 


mmm 


2-7 


a 


A-3 80 


D 20 


3 


40. 2 


93,1 


mmm 


2-8 


a 


A-3 90 


E 10 


3 


35. 4 


82,2 


mmm 


2-9 


a 


A-3 95 


D 5 


3 


32. 6 


94.3 


mmm 


2-10 


a 


A-3 95 


E 5 


3 


38.6 


83.7 


mmm 


2-11 


a 


A-3 97 


D 3 


3 


31.2 


92.1 


mmm 


2-12 


a 


A-3 97 


E 3 


3 


32. 4 


I 81.3 


mmm 


243 


a 


A-3 80 


F 20 


3 


34. 7 


90.2 


mmm 


244 


a 


A4 80 


B 20 


3 


40. 1 


88,1 


mmm 


245 


a 


A-2 80 


B 20 


3 


46.9 


86.9 


mmm 


246 


a 


A-4 80 


B 20 


3 


48. 5 


84.7 


mmm 


247 


a 


A-4 80 


G 20 


3 


18.9 


77.9 




2-18 


a 


A-4 80 


H 20 


3 


24.8 


84.1 





[0020] 
[Table 3] 



mm 

No. 




E-&8V£ («*Jfc) 




(N/mm2) 




in n-i dW 




KJ Hf l J 4 f—f 


fctift28 B 


3-1 


a 


A 4 80 


C 20 


0.2 


31.9 


93. 0 




3-2 


a 




0 20 


0,5 


35.0 


93. 8 


mrnm 


3 3 


a 


A-4 WD 


C 20 


1.0 


41. 0 


94, 3 


mmm 


3-4 


a 


il-H oil 


p ?n 


3.0 


47 Q 


7 




3-5 


a 




p ?ft 


5.0 


4fi 1 


92 1 




3-6 


a 




C 20 


6.0 


45, 1 


91, 0 




3-7 


a 




P ?fi 


8.0 




85 9 


mmm 


3-8 


a 


A-4 80 


C 20 


10,0 


33, 0 


76. 0 


mmm 


3-9 


a 




n inn 


1.0 




78. 2 


smm 


3-10 


a 




fRVP^fi/fifHino 


1.0 


29. 1 


80. 1 


smm 


3-11 


a 


a "i cri 




2.0 


4fi 1 


R7 1 


^mm 


3-12 


a 




ytil JJ DU/lJU/uU 


2.0 


4fl 9 


ft? R 

Ot/m O 




3-13 


a 


a i 




2.0 


■iU □ 
OO. ? 


82. 2 




3-14 


a 


A-3 50 


fB/E50/50^50 


2.0 


42.7 


79. 1 




3-15 


a 


A-3 50 


(D/E50/50)50 


2.0 


39.4 


84.0 




3-16 


b 




B 100 


1.0 


24.0 


77.3 




3-17 


b 


A-3 50 


B 50 


2.0 


44.9 


86.6 




3-18 


c 




B 100 


1.0 


26.8 


76.4 


ittfcffl 


3-19 


c 


A-3 50 


B 50 


2.0 


47.0 


83.9 




3-20 


d 




B 100 


1.0 


31-8 


78.5 




3-21 


d 


A-3 50 


B 50 


2.0 


48.1 


85.9 





[0021]Even if slaked lime has more mass ratios, such as slaked lime and thiosulfate salt, than 
97/3 and thiosulfate salt etc. become less than Table 1, Or even if there is little slaked lime and 
thiosulfate salt etc. increase more than 5/95, the manifestation of one-day intensity is small, 
Notably within the limits of the mass ratio of 97 / 3 - 5/95, intensity will increase 1 st day and it 
will turn out more preferably 96 / 4 - 10/90, and that it is the range of 95 / 5 - 20/80 still more 
preferably (experiment No. 1-2 - No. 1-22). Although the alkali metal salt shows the tendency for 
intensity to become high on the 1st, with alkali metal salt and alkaline earth metal salt from 
Tables 1 and 2, As for 28-day intensity, it turns out that the direction of alkaline earth metal salt 
becomes high (experiment No. 1-3 - No. 1-12, experiment No.1-14 - No. 1-22, and experiment 
No. 2-3 - No. 2-1 2). The combined effect with slaked lime is not shown by accelerators or 
accelerating agents other than the thiosulfate salt of this invention, etc. (experiment No. 2-1 7, 
No. 2-1 8). If the fineness of slaked lime becomes large, intensity will increase one by one on 
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the 1st, but if fineness exceeds 5000-cm /g, saturation will be reached mostly (experiment 
No.1-18, No. 2-14 - No. 2-16). From Table 3, since intensity will also fall suddenly for one day 
and 28 days if ten mass parts are exceeded, although the addition to cement 100 mass part of 
a hardening accelerator will increase [ intensity] 1st day by 0.2 or more mass parts, as for the 
addition beyond this, a strong fall is predicted more. Therefore, it is 0.5 to 8 mass part 
preferably, and is one to 6 mass part more preferably (experiment No.3-1 - No. 3-8). With the 
brand of cement, although a hardening facilitatory effect may be shown, that may not be right 
and there is also a brand in which intensity falls in inside in the combination of the usual 



hardening accelerators, such as thiosulfate salt, thiosulfate salt, formate, In concomitant use 
with slaked lime of this invention, the intensity facilitatory effect stable regardless of the brand 
is acquired (experiment No.3-9 - No. 3-21). 

[0022]The air content of mortar of experiment No. 1-1 of example 2 Example 1 - No. 1-12, No. 3- 
1 - No. 3-8 is made into 2% (volume), The concrete which blended coarse aggregate (gravel 

3 

with an upper limit of 25 mm) is kneaded, a test piece is produced so that it may become 1-m , 
and age one day in standard curing, and the result of having measured intensity on the 28th 
are shown in Table 4. It mixed lightly with cement by powdered voice, and slaked lime, 
thiosulfate salt, etc. were kneaded by outside rate addition. In order not to change a water 
ratio, slump doubling by adding water etc. did not carry out, but the range of a slump was 5-12 
cm. The manufacturing method and strength measuring method of the test piece applied to JIS 



A 1 132 and JIS A 1 108 correspondingly. 

[0023] 

[Table 4] 



mm 




J£*f$&(N/mm2) 




No. 




trtHH 






4-1 


Hi- No. 1-1 


24.3 


89.0 




4-2 


SSffcNo. 1-2 


29.4 


86.7 


mm 


4-3 


HI&No. 1-3 


32.9 


87.2 


mm 


4-4 


Hl&No. 1-4 


36.0 


88.6 


mm 


4-5 


%m$v. 1-5 


42.6 


89.2 


m*m\ 


4-6 


^&No. 1-6 


43.3 


90.1 


mm 


4-7 


HHNo. 1-7 


43.0 


89.6 


mm\ 


4-8 


Hf&No. 1-8 


40.8 


89.0 


mm 


4-9 


S&No. 1-9 


38.9 


88.5 


mmn 


4-10 


H&No. 1-10 


35.8 


87.2 


mmm 


4-11 


H&No. 1-11 


32.9 


87.5 


mmm 


4-12 


HlfeNo. 1-12 


28.1 


86.2 


j*«ew 


4-13 


H&No. 3-1 


30.6 


89.0 


mmm 


4-14 


H»No. 3-2 


34.8 


90.1 


mmm 


4-15 


H&No. 3-3 


40.1 


92.1 




4-16 


H&No. 3-4 


46.0 


91.5 




4-17 


3l&No. 3-5 


45.1 


90.7 


mmm 


4-18 


*&No. 3-6 


44.3 


89.3 


%m\ 


4-19 


3l&No. 3-7 


37.0 


84.4 


mmm 


4-20 


£HtNo. 3-8 


32.9 


76.3 





[0024]Table 4 shows that it is the same as that of mortar intensity almost. 

[0025]lt faced kneading the concrete of experiment No.4-13 of example 3 Example 2 - No.4- 

20, and it was suspended with some mixing water, slaked lime, thiosulfate salt, etc. were 

supplied, and the same examination as Example 2 was done. The result is shown in Table 5. 

[0026] 

[Table 5] 









m 


No. 






#JtfJ28H 




5-1 




32.0 


89.2 


mmrn 


5-2 


H$No. 4-14 


36,7 


90.6 


mm 


5-3 


l£^No. 445 


42.8 


92.3 


mm 


5-4 


MmNo. 4-16 


49.0 


91.5 


mm 


5-5 


^glNo. 4-17 


47.6 


89.8 


mm 


5-6 


H&No. 4-18 


46.8 


88.5 


mm 


5-7 


^IfeNo. 4-19 


38.1 


86.7 


mm 


5-8 


^&No. 4-20 


33.2 


78.9 


mm 



[0027]From Table 5, the intensity it is higher to suspend rather than adding by powdered voice, 
and to add by a slurry reveals the hardening accelerator of this invention (experiment No.4-13 - 
No.4-20, No.5-1 - No.5-8). 

[0028]The concrete which changed high-early-strength Portland cement of a company of 
experiment No. 4-1 of example 4 Example 2, experiment No.4-13 - No.4-20 into ordinary 
Portland cement of a company, and kneaded it is fabricated to the phi10x20cm capless mold of 
a horizontal type, After carrying out pre-curing at 20 ** for 1 hour, it is recuperated at 45 ** for 1 
hour, and after carrying out steam curing at 70 more ** for 2 hours, the unmolding intensity 
after taking out and carrying out neglect cooling for 0.5 hour, and the age seven-day intensity 
which carried out air-dry care of health after that in the 20 ** interior of a room are shown in 
Table 6. It mixed lightly with cement by powdered voice, and slaked lime, thiosulfate salt, etc. 
were kneaded by outside rate addition. 
[0029] 



[Table 6] 







J±*f$ffi(N/mm2) 


m 


No. 


iDmm. 




tt»7B 




6-1 


SISfeNo. 4-1 


10.9 


75.1 


mm 


6-2 


HSfeNo. 4-13 


12.0 


77.0 


mm\ 


6-3 


HlfeNo. 4-14 


16.9 


76.7 


Mm 


6-4 


SSfeNo. 4-15 


22.8 


75.0 


mm\ 


6-5 


HSfeNo. 4-16 


25.9 


74.2 


mm\ 


6-6 


HlfeNo. 4-17 


26.2 


72.0 




6-7 


HlfeNo. 4-18 


27.9 


71.1 




6-8 


HSfeNo.4-19 


25.3 


68.1 


mm 


6-9 


SlIfeNo. 4-20 


24.2 


58.4 


mm 



[0030]About unmolding intensity, a hardening accelerator shows the appending rate effect like 
[ Table / 6 / also when steam curing is carried out ] standard curing, Even if an addition 
increases, strength reduction is not carried out so much, but age seven-day intensity will fall, if 
the addition to cement 100 mass part of a hardening accelerator exceeds eight mass parts, 
and when ten mass parts are exceeded, it turns out further that intensity falls. 
[0031] 



[Effect of the lnvention]By using the hardening accelerator of cement of this invention, the 
hardening promotion operation stable regardless of the kind and brand of** cement is 
obtained, and early strength increases. 

** The same early strength manifestation is obtained also in steam curing. 

** Since time until it strikes and inherits will be shortened if it is used for a civil engineering and 

construction structure, economical and rational construction can be performed. Rational 

planning of production can be performed at a precast concrete factory. 

Which effect is done so. 



[Translation done.] 



